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ABSTRACT
The purpose of the research reported in this disserta­
tion was to probe for possible functional relationships be­
tween speech sounds heard by infants and the vocalizations 
produced by infants. Five small scale experiments were 
conducted. Four experiments presented different kinds of 
morphemic and phonemic stimulation to infants and changes 
were observed in the characteristics of their vocal re­
sponses. One experiment presented a method for evaluating 
infants' preferences for different kinds of sound stimuli. 
Modified baseline techniques were employed in order to 
permit each subject to serve as his own control. The re­
sults of the research showed that different classes of 
words and phonemic stimuli, when presented to infants, 
produced changes in both the frequency and phonemic content 
of their vocalizations.
CHAPTER X
INTRODUCTION TO THE PROBLEM
It often has been noted that language is the one 
characteristic which most clearly differentiates man from 
lower organisms. Men have acquired languages for thousands 
of years, yet today little is understood of the processes 
through which the vocal utterances of infancy are transmuted 
into recognizable language— one of man's distinguishing 
characteristics. The purpose of this dissertation is to 
further our understanding of language development by ex­
amining the problem of how sounds heard by the infant in­
fluence the sounds made by the,infant. At the present time 
there are no adequate statements of relationships between 
specific varieties of environmental language stimulation 
and the vocalizations of infants.
The few investigations of language development in in­
fants have dealt with the establishment of verbal age norms 
(McCarthy, 1959), with longitudinal observations of the 
vocal activities of a single child (Lewis, 1951; Leopold, 
1947; Velten, 1943), or with descriptions of the phonemic* 
productions of infants at different ages (Chen, 1946;
A phoneme is one of the distinctive elemental speech 
sounds from which language is constructed.
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Fisichelli, 1950; Irwin., 1949; McCarthy, 1954) . These 
studies have not been directly concerned with the process 
of language learning, per se.
Several writers (Lewis, 1959; Osgood, 1953; Irwin,
1949) have posited that verbal stimulation furnished in the 
environment is an important factor relating to the develop­
ment of infant vocalizations. Supportive evidence for this 
point of view is found in the work of Irwin (1949) which 
showed that the frequency of speech sound production rises 
faster in children of professional families than in those of 
laborers' families. Other reports (Brodbeck & Irwin, 1946; 
Garcia de Onrubia, 1960; Spitz & Wolf, 1946) indicated that 
the overall deprivation of stimulation which occurs in insti­
tutions is a factor which inhibits the production of vocaliza­
tions by infants. Province & Lipton (1962) have reported 
that the depression of language development in institution­
alized infants was apparent by the second month and that by 
the latter half of the first year there was almost no spon­
taneous vocalization by these children.
These studies are descriptive in nature, but they do 
contain the implicit suggestion that the amount of verbal 
stimulation received by infants is a determinant of the 
quantity and range of their vocalizations. A corollary to 
this suggestion would hold that it is also likely that 
qualitative differences in sound stimulation may be effective
modifiers of infant vocalizations. Different sounds pro­
duced by the parents of infants could be differentially 
effective in changing either the number or variety of sounds 
produced by infants. To date, there are no experimental 
tests of these hypotheses reported in the literature.
Only one published study has been concerned with speci­
fying functional relationships between language sounds pre­
sented to infants and the sounds emitted by infants. 
Rheingold, Gerwitz & Ross (1959) showed that a reinforcing 
stimulus administered following the vocalizations of three- 
month old infants increased the rate at which these infants 
produced sounds. The reinforcing stimulus used in this 
experiment consisted of the simultaneous execution of three 
acts by the experimenter: a smile, three "tsk" sounds, and 
a light touch of the infant's abdomen. On the basis of 
their data, the writers conclude that what happens after 
the infant vocalizes is aji important determinant of future 
sound productions. In this study the possibility was raised 
that the reinforcing stimulus cguld have functioned to in­
crease vocalizations even if its presentation had not been 
contingent upon the behavior of the infants. This possi­
bility was not explored in the experiment in question, how­
ever .
While the Rheingold, Gerwitz & Ross experiment has 
indicated the importance of the infant-adult interaction,
at the present time there is no information recorded in the 
literature pertaining to the specific varieties of verbal 
stimulation furnished by the parents and the role this 
stimulation plays in determining the vocal productions of 
infants. In the book Determinants of Infant Behavior (Foss, 
1961), Bowlby noted that the general problem of environmental- 
infant interactions has come under study only in the last 
decade and that presently the methods of studying these 
interactions are not well formulated.
If the language spoken in the environment of the infant 
is a significant factor in determining the development of 
infant speech sounds, it deserves study as a phenomenon in 
its own right. Through exploration of the relationships 
between language sounds presented to the infants and the 
sounds produced by the infant, it should be possible to 
identify those stimulus dimensions which influence the ac­
quisition of vocal behavior. At the present time it is not 
known if these stimulus dimensions relate to novelty proper­
ties of self-produced verbal stimulation, the secondary re­
inforcing properties of sounds associated with need reduction, 
or parental reinforcement of word-like sound forms. It is 
possible that any one of these or other factors, or some 
combination of them, is influential in determining the de­
velopment of vocal behavior.
The essential problem may be stated as follows: the
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properties of verbal stimulation produced by persons in the 
environment of the infant are assumed to play a significant 
role in the development of his language, probably by first 
influencing his production of phonemic sounds and by later 
influencing his production of words. Experimental investi­
gations of the problem could be accomplished by presenting 
different varieties of verbal stimuli to infants while 
making observations of the quantity and range of sounds they 
produce. The studies reported in this dissertation represent 
experiments designed to probe for functional relationships 
between different kinds of verbal stimuli and the vocaliza­
tions produced by infants. These experiments are exploratory. 
In his book The Conduct of Inquiry. Abraham Kaplan (1964) 
says of the exploratory study, "It is frankly intended just 
to see what would happen if .w He further indicates
that exploratory studies are frequently associated with '.gw 
techniques and are tried in a variety of situations until the 
most promising applications are discovered.
In the following sections a number of experiments are 
reported which studied the vocalizations of infants as a 
function of different kinds of verbal stimuli. These experi­
ments were opening wedges, designed to raise questions for 
the conduct of other experiments.
CHAPTER II
INTRODUCTION TO THE RESEARCH
Because there were no precedents to follow., the under­
taking of experiments on relationships between sounds heard 
by infants and sounds made by infants posed a number of 
methodological problems. Guesses had to be made concerning 
the selection of relevant variables: experimental techniques, 
ages of subjects, verbal stimuli, response measures, and 
apparatus.
The general experimental technique selected for use in 
these experiments was a modification of the baseline pro­
cedures discussed by Sidman (1960). With the use of this 
technique each subject served as his own control. Periods 
of baseline measurement immediately preceded each period of 
stimulation. Comparisons were made between the character­
istics of the vocal behavior emitted by the infants during 
these two periods. One special advantage of this technique 
was that it provided control for seemingly random fluctua­
tions in the subjects' levels of responding. Specific pro­
cedural details are discussed in the following experiments.
The length of the experimental sessions was determined 
by the subjects. In the experimental situation it was ob­
served that the infants became restless and began to whimper 
or cry after about 20 minutes. Consequently, it became
necessary to limit the length o£ the experimental sessions 
to twenty minutes, incorporating within that time limit 
hoth the baseline and experimental periods.
The limited availability of subjects and the large 
amount of work involved in the analysis of vocalization 
data dictated that the experiments employ small numbers of 
subjects. Flexibility was required also in the research 
procedures because of the exploratory nature of the work. 
Large factorial studies, or even experiments involving two 
groups of subjects would not have permitted the necessary 
amount of procedural flexibility.
One or two subjects were used in each of the studies 
reported in this disser -.cion. Home-reared children were 
used in preference to institutionalized infants because the 
former were not as likely to be subjected to conditions of 
maternal deprivation which produced losses of vocal respon­
siveness. All the children used as experimental subjects 
were exposed to the experimental treatments in their own 
homes. There were several advantages to this procedure: 
Home-reared children were more readily available for use as 
subjects if their parents did not have to transport their 
children to a distant laboratory. Also, lengthy periods of 
adaptation to a new environment were not required. By using 
children in their homes, their daily routines remained rela­
tively unchanged. One disadvantage of the procedure was
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that the use of children in their homes made inordinate 
demands on the parents. Their schedules had to be changed 
to accommodate the needs of the experiments. As a result, 
the subjects were only available for limited periods of 
time, and no attempt could be made to observe the influences 
of experimental stimulation over extended periods of time.
A second disadvantage was that the amount of verbal stimula­
tion the child received from its parents from day to day 
could not be well controlled. Because it was thought de­
sirable to maintain normalcy in the infants' environment no 
attempts were made to modify the parents' vocal behavior 
towards their children. Furthermore, it seemed unwise to 
attempt limiting the parents' vocalizations to the children 
because the behavioral effects of short term verbal stimulus 
deprivation are not understood. The only instructions given 
to the parents was a request that they act normally with 
their child and make no attempts to give them more than nor­
mal amounts of verbal stimulation.
In four experiments the subjects were nine-month-old 
girls and in one experiment they were six-month-old boys. 
Children in this age range were chosen because they possessed 
about equal numbers of vowel and consonant phonemes (Irwin, 
as summarized by McCarthy, 1954). This range of phonemic 
production (eight vowel phonemes and eight consonant phonemes) 
was broad enough to permit changes to occur to a number of
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different phonemes in both the vowel and consonant cate­
gories. Also, at this age the infant does not usually 
possess recognizable words (Lewis, 1959). This is an im­
portant point, for when meaningful words begin to occur, 
linguistic development enters a stage of increased complex­
ity, which was not the focus of the present experiments.
All subjects were children of parents who had attended, 
or were attending, college. Observations showed that all 
the children oriented towards sounds of different intensi­
ties presented in their immediate environment. It was 
concluded that none of the children had obvious hearing 
defects. It was also noted that none of the children dis­
played evidence of speech dysfunction. The specific 
characteristics of each subject are described below:
Jeannine was a nine-month old girl, the first child in 
her family. Her behavior was characterized by a high de­
gree of gross motor activity and a high rate of sound 
production. Most vocalizations produced by this child were 
accompanied by vigorous motions of her arms and legs. She 
had not yet begun to walk, nor did she speak recognizable 
words. Her mother was at home with the child every day and 
was observed literally to shower her with attention in the 
form of vocalizations, looks, and hugs. Jeannine was oc­
casionally observed to display emotional behavior in the 
form of loud cries. However, most of her emotional responses
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were manifested in whimpers. The total duration of these 
emotional responses during the entire experiment was ap­
proximately 8-10 minutes. Most emotional responsiveness 
occurred near the end of the 20 minute experimental sessions.
Laura, also a nine-month old girl, was the first child 
in her family. Compared with Jeannine, Laura produced small 
amounts of gross motor activity and low rates of vocaliza­
tion. She had not walked or talked at the time of these 
experiments. Proportionately fewer of her vocalizations 
were accompanied by gross motor responses. Laura produced 
sounds at a lower amplitude than Jeannine. She always 
protested by crying when she was placed in her playpen. 
Usually she cried for about a minute or two, then she would 
become quiet and would play with her toys. She produced 
approximately from five to eight minutes of emotional be­
havior in the experiments. Most of the emotional responses 
occurred near the end of the 20 minute experimental sessions. 
Laura could only be used in the experiment during mornings, 
when she was cared for by a maid. In the afternoons her 
mother was at home with her, and as long as her mother was 
present in the home Laura would not remain in her playpen 
without crying. She preferred to be close to her mother, 
who appeared to be very responsive to her demands for atten­
tion .
Lee was a nine-month old girl, the third child in her 
family. Behaviorally, she was characterized by moderate 
amounts of gross motor activity and moderate rates of 
vocalization. She had not taken her first steps, nor had 
she used words at the time of the experiments. Subjectively 
it appeared that Lee was more self-reliant than either 
Jeannine or Laura. If a toy fell outside her playpen, she 
either reached out and picked it up or she forgot about it. 
She did not stare at the toy and cry. Lee was never ob­
served to emit emotional responses. Observations in her 
home indicated that her parents usually talked to her only 
when they handled her.
Andy, a six-month-old boy, was the second child in his 
family. Relatively uncoordinated gross motor responses oc­
curred in conjunction with his vocalizations. Andy always 
appeared to be extremely attentive to sights and sounds in 
his environment. If left unattended for more than 10 
minutes, he always emitted cries. An estimate of the total 
amount of emotional responses emitted by Andy would be ap­
proximately 10 minutes.
Paul was a six-month-old boy, the first child in his 
family. He was somewhat less active than Andy and was con­
siderably less vocal. Paul appeared to be attentive to 
sights and sounds in his environment. For Paul, emotional 
responses usually consisted of whimpers and totaled approxi­
mately ten minutes for the experiment.
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In four of the experiments, the apparatus consisted of 
two Wollensak tape recorders, a tripod mounted boom used to 
suspend a microphone over the subjects, and an extension 
speaker used to present stimulus material to the infant.
In the actual experimental situation, the nine-month old 
infants were placed in their playpens. (Specific procedural 
details pertaining to the six-month old infants are reported 
in Experiment III.) The children's playpens were located in 
the corners of rooms. The microphone was suspended above 
the center of the playpen about one foot out of the reach 
of the child. The extension speaker was placed on the 
floor, about one foot away from one side of the playpen. 
Because of the small rooms and the furniture placement in 
the homes, it was not possible to locate the recorders out­
side the childrens' range of vision. The experimenter sat 
in a chair four to eight feet away from the playpens with 
both tape recorders on the floor in front of him. The 
children adapted rapidly to the presence of the experimental 
apparatus and after a few minutes ceased to pay much atten­
tion to it. Wires ran from the recorders to the extension 
speaker and to the microphone. During the experiments one 
recorder was always used to record vocalizations during both 
the baseline periods and the experimental periods. The 
second recorder was used only to present the tape recorded 
stimulus material. In the stimulation periods of the
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experimental sessions, the stimulus materials were at times 
presented continuously, independent of the subject's vocal 
behavior. This was accomplished by simply turning on the 
second recorder at the onset of a stimulation period. In 
other stimulation periods phrases of stimulus material were 
presented to a child only after he vocalized. Under these 
experimental conditions the experimenter controlled the 
presentation of phrases of stimulation by operating the 
stimulation tape recorder with the "pause" control. That 
is, when the child vocalized, the experimenter released the 
"pause" control until one phrase of stimulation was played, 
then he pressed the "pause" control which stopped the opera­
tion of the recorder. Experiment V used a lever pressing 
apparatus to present sounds to infants. This apparatus is 
discussed in Experiment V.
The experiments reported here were intended to probe 
for functional relationships between language stimulation 
presented to infants and the sounds produced by infants.
The undertaking of these initial experiments raised the 
question about the kinds of sounds which were to be selected 
as experimental stimuli. At this point guesses had to be 
made about the qualities of different kinds of speech sounds 
and their possible significance for infants. The character­
istics of the stimuli used in these studies and the reasons 
for their selection are presented in the experiments in 
which they were employed. All the experimental stimuli
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were tape recorded for presentation to the infants.
The vocal responses of the infants used in these ex­
periments were tape recorded and all analyses were based on 
transcriptions from these recordings. A previous experi­
ment which counted vocal responses of infants used as its 
response measure the number of discrete voiced sounds 
(Rheingold, Gerwitz & Ross, 1959). The present experiments 
used subjects that were older and which possessed more com­
plex vocalizations than the subjects used in that study.
The major response measure in the present studies was the 
number of breaths or exhalations in which sounds were voiced 
(Irwin, 1949). This writer’s initial observations on the 
reliability of response counts suggested that the breath 
unit was more reliable than counts of discrete sounds. The 
reliabilities of the breath unit response measures used in 
these experiments were estimated by making two separate 
counts of the utterances in three randomly selected 10 min­
ute periods for each subject. The counts of the breath unit 
responses were made by the experimenter and were separated 
by intervals of from seven to ten days. Using this proce- 
dure, the percentages of agreement for the counts were as 
follows: Jeannine, 94%, 90%, 09%; Laura, 01%, 91%, 100%; Lee, 
100%, 95%, 95%.
In two of the experiments reported in this dissertation, 
phonetic transcriptions of vocalizations were made in order
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to check for changes in the sound productions of infants as 
a function of the experimental stimulus conditions. These 
transcriptions were made by a graduate student who was 
majoring in speech therapy. She had taken three courses in 
phonetics and had had previous experience at making phonetic 
transcriptions. The Fairbanks version of the International 
Phonetic Alphabet was used for transcribing the character­
istics of the infants' sounds. This version of the inter­
national alphabet has 40 symbols, each of which represents 
one elemental speech sound. Irwin (1960) has indicated 
that this arrangement of the International Phonetic Alphabet 
has been useful in work with Air irican infants.
The usual reliabilities of phonetic transcription re­
ported by two highly trained phoneticists ranges from about 
70 to 100 per cent agreement (Irwin, 1960). In the present 
experiments, reliabilities of the transcriptions were esti­
mated by having the transcriber make two separate tran­
scriptions of speech sound samples for each subject. The 
transcriptions were separated by intervals of from seven to 
fourteen days. The reliabilities of the occurrence of 
specific phonemes was observed to be too low to use as a 
unit of observation. It was found to be very difficult to 
reliably place a sound produced by an infant in the same 
specific phoneme category on two separate occasions because 
of the small differences between these phoneme categories.
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Therefore, phonemes were grouped into broader vowel and 
consonant categories. It was assumed that these broader 
groupings would be sensitive enough to reflect changes 
which might occur to the speech sounds of the infants as a 
function of the experimental stimulus conditions. The re­
liabilities of these groupings were computed for eight four- 
minute speech sound samples. Percentage agreements for the 
total numbers of phonemes in each of the eight samples 
ranged from 73% to 100%, with a median of 88%. For single 
samples, the percentage agreements for the groupings of 
total numbers of vowel phonemes and total numbers of conso­
nant phonemes ranged from 57% to 100%, with a median of 
86%. Only two of the sixteen estimates of reliability 
(eight samples, each of which contained two estimates of 
reliability for vowels and for consonants) were below 70%. 





In Chapter I it was noted that qualitative aspects of 
verbal stimuli could possibly influence characteristics of 
the speech sounds of infants. With this possibility in 
mind it was decided to explore the qualitative aspects of 
speech sounds in the first experiment. When it became neces­
sary to select sounds for use as experimental stimuli it was 
decided that these stimuli should be representative of the 
different kinds of parental language sounds which were 
already familiar to the infants.
One type of sound was chosen which approximated sounds 
used by mothers in interactions with their children. This 
type of verbal stimulation was referred to as infant- 
directed speech (IDS), and consisted of a tape recording of 
a woman's voice speaking phrases such as "pretty baby,"
"Mommy loves you" and "hi there" with considerable emphasis 
and animation. A second class of stimulation was chosen to 
approximate sounds the infant might hear if his mother were 
talking in an adjacent room. This type of stimulation was 
referred to as non-directed speech (NDS) and consisted of a 
tape recording of a woman's voice reading short phrases 
from Winnie-The-Pooh (Milne, 1926). These phrases were
18
read with little expression.
In this first experiment it was also decided, largely 
on the basis of the Kheingold, Gerwitz & Ross study, to 
make the presentation of speech sounds to the subjects in 
both contingent (C) and non-contingent (N) relationships 
with the vocalizations of the subjects. Thus, the combi­
nations of the types of verbal stimuli and their modes of 
presentation were: (1) non contingent-infant directed
speech (NXDS), (2) response contingent-infant directed 
speech (CIDS), (3) noncontingent-nondirected speech (NNDS),
(4) response contingent-nondirected speech CNDS).
It was hypothesized that the two different types of 
verbal stimulation would be differentially effective in 
modifying vocalizations of infants; and that verbal stimu­
lation, when made contingent upon the infant's production 
of vocalizations, would cause more frequent vocalizations 
than the same stimuli presented in a noncontingent manner.
METHOD
Subjects
Jeannine and Laura served as subjects in this experi­
ment .
Apparatus
The apparatus and the manner in which it was operated 
was discussed in Chapter II.
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Procedure
There were eight 20-minute experimental sessions for 
each subject. The first ten minutes of each session was 
devoted to the recording of vocalizations produced by the 
infants (the baseline period). The second ten minute 
period was employed for the presentation of one of the four 
types of stimulation. Each type of stimulation was pre­
sented twice to the subjects. The vocalizations of the 
children were recorded during their periods of stimulation 
also. Jeannine received two experimental sessions per day, 
one in the morning and one in the afternoon, for four con­
secutive days. Laura received one experimental session per 
day for eight days. The reasons for these procedural dif­
ferences were discussed in the section of Chapter II dealing 
with characteristics of the subjects. The different sequence 
of treatments for each subject is shown in Table I.
TABLE I
SEQUENCES OF EXPERIMENTAL TREATMENTS IN EXPERIMENT I 
Jeannine Laura
Session Treatment Session Treatment
1 NNDS 1 NIDS
2 CIDS 2 NNDS
3 NIDS 4 CNDS
4 Q8S&. 5 CIDS5 CIDS 6 NIDS
6 NNDS 7 CNDS
7 CNDS 8 CIDS
8 NIDS 9 NNDS
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In the actual experimental situation, each subject was 
placed in a playpen which contained from six to eight small 
toys and remained there for the duration of the experimental 
session. Often the infants protested being placed alone in 
their playpens by crying for several minutes. In all cases, 
after the initial outburst, they calmed down and played with 
their toys. During experimental sessions every effort was 
made to control extraneous sources of stimulation. Oc­
casionally, a telephone had to be answered or someone enter­
ed the room during experimental sessions. When these 
interruptions occurred the children appeared to attend only 
momentarily to the interrupting events. Jeannine occasion­
ally vocalized when her mother passed through the room in 
which the experiment was conducted.
RESULTS
The number of breath units emitted by each subject in 
the baseline and treatment periods of Experiment I are 
shown in Table II. For purposes of discussion the results 
for each subject are pooled for the two presentations of 
each kind of experimental stimulation.
Mode of Stimulus Presentation
Inspection of Table II shows that the contingent stimu­
lation conditions were not uniformly effective in increasing 
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increases in mean numbers of responses for both Jeannine and 
Laura. The mean scores under CNDS showed decreases for both 
subjects. These results suggest that, for both infants, 
contingent presentation of IDS functioned as a reinforcer 
of vocal responses, while the contingent presentation of NDS 
inhibited vocal responses.
Noncontingent stimulus presentation also was not uni­
formly effective in increasing response frequencies. NIDS 
produced marked increases in mean numbers of responses for 
both subjects, while the mean scores for NNDS, with one ex­
ception, generally showed decreases. These results show 
that the noncontingent presentation of IDS caused Jeannine 
and Laura to emit more responses than in baseline periods 
and that the noncontingent presentation of NDS generally 
caused both subjects to produce fewer responses than in 
baseline periods.
Type of Language Stimulation
When the effects of IDS and NDS are considered indepen­
dent of the mode of presentation it is evident from inspec­
tion of Table II that IDS produced consistent increases in 
the vocalizations of both infants. For Laura, NDS lowered 
response frequencies; for Jeannine, NDS did not produce 
consistent depressions in her frequencies of vocalizations.
23
Inspection of individual NDS periods for Jeannine shows that 
NDS was, however, generally effective in depressing response 
frequencies. In only one presentation of NDS was there a 
marked increase in vocalizations.
Phonetic Analyses
Data from the phonetic analyses are presented in Tables 
III, IV and V. Table III presents, for both subjects, the 
percentage changes in total numbers of phonemes produced 
from baseline to treatment periods. Along the vertical di­
mension of the table are groupings of experimental sessions. 
Comparisons between the two subjects are made by moving 
across the horizontal dimension. This response measure pro­
vides an index of the changes in the infant1s total production 
of phonemes from baseline to treatment periods. Table IV 
shows percentage changes in vowel and consonant phonemes from 
baseline to treatment periods. Comparisons between subjects 
on this table must be made by inspecting separate presenta­
tions of data for each subject:. This measure provides an 
index of the classes of phonemes which are changed by the 
experimental stimuli. Table V shows, for each period of 
the experiment, the ratio of total phonemes to breath units. 
This measure provides an index of the complexity of the 




PERCENT CHANGES IN TOTAL PHONEME PRODUCTION FROM 
BASELINE TO EXPERIMENTAL PERIODS
JEANNINE LAURA
Session No. % Change Session No. % Change
1
^ * 
+50% 2 -5 %
NNDS
6 - 5% 9 -4 %
4 -47% 4 -45%
CNDS
7 +19% 7 -77%
3 + 1% 1 +62%
NIDS
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TOTAL PHONEME/BREATH UNIT RATIOS IN EXPERIMENT I
Baseline Experimental % Change
JEANNINE
NNDS 1 3.0 3.2 +7%
6 3.8 4.1 +8%
CNDS 4 2.9 3.4 +17%
7 5.2 5.8 +12%
NIDS 3 2.9 2.8 -3%
8 3.5 3.7 +1%
CIDS 2 3.1 2.5 -19%
5 4.6 3.2 -30%
LAURA
NNDS 2 3.2 4.9 +53%
9 4.7 5.8 +23%
CNDS 4 3.9 3.1 -21%
7 5.4 2.7 -50%
NIDS 1 1.9 2.5 +32%
6 3.9 4.3 +10%
CIDS 5 3.9 3.6 -1%
8 4.4 3.5 -20%
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In order to present the results of the phonetic analy­
ses in a clear manner each of the treatment conditions is 
discussed as a separate unit. Within these units, compari­
sons are made between the subjects on the basis of the 
indices described above. The comparisons are made in the 
same order in which the indices were presented.
NNDS:
For both subjects, this kind of stimulation showed no 
consistent differences in the percentage changes of phonemes 
produced (Table III). Percentage changes in vowels and 
consonants (Table IV) showed no consistent differences for 
Jeannine and virtually no changes for Laura. Phoneme/breath 
unit ratios (Table V) increased 7% and 8% for Jeannine, 
while they increased 53% and 23% for Laura.
CNDS:
For Jeannine, total phoneme production (Table III) was 
not consistent. One session showed an increase of 19% and 
one session showed a decrease of 47%. Total phoneme pro­
duction for Laura showed decreases of 45% and 77%. Per­
centage change in vowels and consonant phonemes (Table IV), 
for Jeannine, showed decreases in one session and increases 
in the other. The same measure for Laura showed marked 
decreases. CNDS increased the phoneme/breath unit ratios 
(Table V) for Jeannine 17% in one session and 12% in the
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second session. For Laura, phoneme/breath unit ratios de­
creased 21% and 50%.
NIDS:
Total phoneme production (Table III) generally showed 
increases for both subjects. Percentage changes in vowel 
and consonant classes (Table IV) increased for both Jeannine 
and Laura. Phoneme/breath unit ratios (Table V) for 
Jeannine were virtually unchanged, and the same measure for 
Laura showed increases of 10% and 32%.
CIDS:
Under this experimental condition both subjects 
generally demonstrated increases in total phoneme produc­
tion (Table III). For Jeannine, there were no consistent 
changes for vowels and consonants (Table IV). Laura showed 
general increases in both vowel and consonant categories, 
but the gains were greater for vowels than for consonants. 
For both subjects the phoneme/breath unit ratios (Table V) 
decreased.
DISCUSSION
In the first experiment it was shown that the contin­
gent presentation of the experimental stimuli, IDS and NDS, 
was not uniformly effective in increasing frequencies of 
breath unit responses. The results indicated that the
29
contingent presentation of IDS served as a reinforcer of 
vocal responses, while the contingent presentation of NDS 
did not. Noncontingent presentation of the experimental 
stimuli, IDS and NDS, was similarly not uniformly effective 
in increasing response frequencies. The noncontingent pre­
sentation of IDS caused the subjects to increase their re­
sponse frequencies, while the noncontingent presentation of 
NDS did not.
One possibility for the similar changes shown by NIDS 
and CIDS was that responses increases in NIDS were due to 
the greater quantity of stimulation that the subjects re­
ceived under this condition. In the experimental periods 
NIDS was presented continuously for ten minutes. CIDS was 
presented to the subjects, one phrase at a time, only after 
vocalizations were emitted. Under the CIDS conditions the 
subjects heard, at a maximum, about three to four minutes 
of stimulation, or approximately one-third the amount of 
stimulation presented under NIDS. It appears likely that 
the differences in the amount of stimulation would account 
for the observed similarities between CIDS and NIDS. This 
hypothesis could be verified by replicating the conditions 
of Experiment I and equating the amount of stimulation pre­
sented to subjects in both the contingent and noncontingent 
periods of stimulation.
When the effects of IDS and NDS are considered 
independent of the mode of their presentation the results 
showed that IDS produced consistent increases in the number 
of breath units emitted by both subjects. ND6 lowered re­
sponse frequencies for Laura, and produced consistent de­
pressions in Jeannine's frequency of vocalisation except 
for the first presentation of NDS. It is possible that 
this increase reflected a novelty influence of the experi­
mental stimulation.
The obtained differences in the effectiveness of IDS 
and NDS may be interpreted in several ways. It is possible 
that the subjects had formed discriminations between the two 
types of stimuli as they occurred in their normal environ­
ment. It may be assumed that IDS was usually followed by, 
or accompanied with, fondling, food, or some other form of 
attention from the infant's caretaker, while NDS was gener­
ally not accompanied by similar events. This interpretation 
is consistent with the learning theories of Miller & DoHard 
(1941) and Mowrer (1950), which hold that parental vocaliza­
tions possess secondary reinforcing properties for infants 
because of the association of parental sounds with need 
reduction. This interpretation could be checked experimen­
tally if NDS in the subject's environment was followed by 
handling, food, or similar reinforcers. Presumably the 
response rates during NDS would increase following such
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treatments.
It is also possible that the differential effects of 
IDS and NDS do not depend on the concept of secondary rein­
forcement, but instead are based on structural character­
istics of the sound stimuli. Thus, the greater range in 
pitch, amplitude and rhythm of IDS accounts for increases 
which this stimulus condition produces in infants' vocaliza­
tions. The essential idea here is that the greater stimulus 
change present in IDS is more reinforcing to infants than 
NDS, which displays relatively smaller amounts of stimulus 
change.
The discussion of the phonetic analyses is presented 
in terms of the two speech sound stimuli, IDS and NDS, 
which were used in Experiment I. Relationships are dis­
cussed between the sound stimuli, their mode of presenta­
tion, and the vocalizations of the subjects.
CIDS and NIDS caused both Jeannine and Laura to in­
crease their total production of phonemes. Vowel phoneme 
increases were more evident than increases in consonant 
phonemes. Phoneme/breath unit ratios for both subjects 
decreased under CIDS. Both subjects showed slight increases 
in phoneme/breath unit ratios under NIDS. These response 
measures show that CIDS caused the subjects to produce more 
sounds than in baseline periods. These sounds contained 
generally more vowels and were less complex; that is, they
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contained fewer phonemes per breath unit, than sounds emitted 
under baseline conditions.
The presentation of NNDS produced no differences in the 
total numbers of phonemes, or vowel and consonant phonemes, 
emitted by the subjects. Phoneme/breath unit ratios showed 
slight increases for both subjects. The only evident change 
in the vocalizations of the infants was a slight tendency to 
produce more phonemes per breath unit than in baseline 
periods. CNDS produced no consistent differences in total 
phonemes or vowel and consonant phonemes emitted by Jeannine, 
while for Laura, there were marked decreases in both of 
these response measures. Phoneme/breath group ratios showed 
no consistent differences for Jeannine, while those of Laura 
showed marked decreases. CNDS produced no changes in 
Jeannine's vocalizations, but for Laura, it produced de­
creases in both the quantity and complexity of her voca­
lizations .
The two types of verbal stimuli, IDS and NDS, were 
shown to be differentially effective in modifying the vocal 
productions of infants. The properties of these stimuli, 
in terms of their physical characteristics and past associa­
tions in the experience of the infants, have not been experi­
mentally defined. It is probable that there are a number of 
different kinds or classes of speech sounds which produce 
characteristic changes in the vocalizations of infants. The
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definition of these stimuli, and their properties, will have 
to be discovered in future research.
The noncontingent presentation of speech sounds showed 
a tendency to cause the subjects to produce more phonemes 
per breath unit than under contingent stimulation or base­
line conditions. This finding raises the possibility of 
defining those kinds of verbal stimuli which increase the 
complexity of infanta1 vocalizations. It is possible that 
there is a relationship between phoneme/breath unit ratios 
of infants and the age, or rate at which they begin to ac­
quire words. If such relationships do obtain it is reason­
able to expect that the rate at which the child learns words 
can be modified by experimental procedures.
The contingent presentation of some speech sounds 
(IDS) has been shown to increase the frequency and narrow 
the range of infant vocalizations. It is possible that 
presentation of speech stimuli, contingent upon vocaliza­
tions could be used to increase the rate of vocal produc­
tions of institutionalized infants. Language retardation 
could perhaps be avoided, or minimized, if such artificial 
stimulation conditions were used. More important, however, 
are basic questions pertaining to the further definition 
of the effects of contingent stimulation. It would be 
interesting to know if continued contingent verbal
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stimulation would restrict the range of vocalizations 
produced by infants. It is also possible that phoneme 
usage by the infant could be differentiated by presenting 




In Chapter II, it was noted that the infants began to 
display emotional responses if they were left in their 
playpens for more than twenty minutes. Because of this 
characteristic emotional behavior it was necessary to limit 
the length of the experimental sessions in Experiment I to 
20 minutes, incorporating within that time limit both base­
line and treatment periods. This time limit meant that it 
was not possible to record infant's vocalizations after the 
termination of the treatment periods. When the first ex­
periment showed that response frequencies were increased by 
CIDS and NIDS, it seemed possible that the effects of these 
stimuli could be detected even after their termination.
The purpose of the present experiment was to compare 
frequencies of infant's vocalizations following verbal 








The apparatus employed in this experiment was the same 
as that used in Experiment 1.
Procedure
Lee was placed in her playpen for 20 minute periods 
twice a day, once in the morning, once in the afternoon, 
for four consecutive days. Recording of her vocal responses 
took place throughout each 20 minute period. Table VI shows 
the sequence of experimental treatments. The last ten 
minutes of each experimental session always served as a re­
cording period. In one-half of the experimental sessions, 
the first ten minutes were used for stimulation with NIDS; 
in the other half, the first ten minutes was used as a base­
line recording period.
TABLE VI








Day 2 NS-Record NIDS-Record
Day 3 NIDS-Record NS-Record
Day 4 NS-Record NIDS-Record
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This design permitted comparisons to be made between vocal 
responsiveness during post-stimulation and post-baseline 
sessions. NIDS was used as the stimulus material because 
it had been shown to increase response frequencies in Ex­
periment I. For experimental purposes this type of stimu­
lation had a further advantage: the amount of stimulation 
presented to the subject from session to session remained 
constant, independent of the subject's behavior.
RESULTS
The response measure used in this experiment was the 
breath unit. The characteristics of this response measure 
have been described in Chapter II. The counts of breath 
units emitted under the conditions of Experiment II are 
shown in Table VII.
A comparison between mean responses following no stimu­
lation and following NIDS stimulation showed that fewer re­
sponses were emitted after the subject had been exposed to 
NIDS for ten minutes. The mean for the periods following 
no stimulation was 47; that for the periods following NIDS 
was 24.
Comparisons of means showed that NIDS did not increase 
the numbers of responses over those of no stimulation. The 




FREQUENCIES OF BREATH UNITS EMITTED 
IN EXPERIMENT II
No Stimulation Record NIDS Record
Day 1 30 42 47 46
Day 2 33 21 45 14
Day 3 33 94 26 11
Day 4 43 32 31 27
Totals 139 189 149 98
Means 36 47 37 24
DISCUSSION
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The results of the second experiment showed that fre­
quencies of infant's vocalizations in periods following the 
termination of NIDS stimulation were lower than in corre­
sponding periods following no stimulation. This study does 
not indicate how long these effects persisted following 
stimulation. On the basis of the results of this experiment 
it seems probable that different kinds of speech stimulation 
would produce different kinds of post-stimulation effects.
That is, following stimulation by some speech soundB vocal 
responsiveness may fall, as in the present experiment, and 
following stimulation by other speech sounds vocal responsive­
ness may increase.
The second finding of the present study was not con­
sistent with the results of Experiment I. NIDS did not 
produce increases in infant vocalizations. Two conjectural 
possibilities exist for reconciling the different results. 
There were certain procedural differences between Experiments 
I and II. In the first experiment ten minute baseline 
periods preceded periods of stimulation. These periods with­
out verbal stimulation may have served to increase response 
frequencies of the subjects during subsequent periods of 
stimulation. Another possibility was that the subjects in 
Experiments I and II differed in their overall responsive­
ness to verbal stimulation. There is support for this point.
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The mothers of Jeannine and Laura would often talk to their 
children even when they were not close to them. Lee's 
parents were observed to talk to her only when they handled 
her. She may have formed the discrimination that vocal re­
sponses were reinforced only when she was handled. This 
would mean that verbalizations occurring when she was not 




Experiment I showed that infant directed speech (IDS) 
increased frequencies of vocal responses in infants and 
changed the number of vowel and consonant phonemes used by 
the subjects. It seemed appropriate to consider the possi­
bility that specific classes of phonetic stimulation might 
modify the range of infants' phonemic utterances. Phonetic 
stimulation was chosen because it bore a closer relation­
ship to the sounds actually produced by the infant than the 
stimulus material used in Experiment I. The hypothesis 
examined was that stimuli which were phonetically similar 
to the speech sounds of infants would produce changes in 
the content of their vocalizations. It was expected that 




The subjects in this experiment were two six-month old 
boys, Andy and Paul. Children of this age were chosen be­
cause their vocalizations contained fewer combinations of
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phonemes than those of older children. It was assumed that 
the chaining of combinations of phonemes in the babbling of 
nine-month old infants would weaken the probability that the 
presentation of phonemes would modify their vocalizations.
Apparatus
The apparatus employed in this experiment was the same 
as that employed in Experiment I.
Procedure
During the experiment the subjects were seated in 
strollers. Their mothers were seated to one side at a dis­
tance of about four feet. Because of the demands for at­
tention made by the subjects the experimental sessions could 
not be longer than ten mintues in duration. Therefore, ex­
perimental sessions were composed of a five minute baseline 
recording period and a five minute stimulation period. Four 
experimental sessions took place each day for three con­
secutive days.
The stimuli used in this experiment consisted of vowel 
and consonant phonemes. The vowel phonemes were: (as in
set), e (chaotic), a(father), i (beet), o (no), u(pool). The 
consonant phonemes were: k(as in coojcj , b (bib), dCdeedj,
gtgig.), m(maim), w(wail). The phoneme a was added to each 
consonant phoneme in order to make it more audible to the 
infants. Two five minute tape recordings of a woman's voice
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were used to present the stimulus materials. Six vowel 
sounds were recorded on one tape and six consonant sounds 
were recorded on the other tape. Bach phonetic sound was 
repeated for 50 seconds, and was then followed by 50 seconds 
of another phoneme. To assure uniformity of stimulation in 
each experimental period the stimuli were presented in a 
noncontingent relationship with the subject's vocal respon­
ses. In successive experimental sessions the stimuli were 
presented to the subjects in the regular sequence, vowel- 
consonant-consonant-vowel-vowel-consonant, etc., following 
the baseline recording of each session.
RESULTS
Because the primary concern of this experiment was with 
the relative influences of vowel or consonant verbal stimu­
lation, the major response measure used was the ratio of 
vowels to consonants in the utterances of the subjects.
Table VIII shows the tc.^1 numbers of vowel and consonant 
sounds and the vowel/consonant ratios for each period of 
the experiment. The percent change in the vowel/consonant 
ratios provides a clear indication of the changes which oc­
curred as a function of the experimental treatments.
The total number of sounds produced in the experimental 
periods, when compared with the baseline periods, showed
TABLE VIII
TOTAL NUMBER OF VOWEL AND CONSONANT PHONEMES AND VOWEL/CONSONANT RATIOS FOREXPERIMENTAL PERIODS IN EXPERIMENT III
BASELINE VOWEL STIMULI
X X RATIO V C RATIO % CHANGE
ANDY
 62 21 2 .9 5 23 13 1.77 -40
63 29 2 .1 7 21 13 1 .6 2 -25
83 20 4 .1 5 128 38 3.37 -19163 120 I . 3 6 150 96 1.56 +15
118 81 1.46 123 67 1.84 +2646 25 1.84 22 15 1.46 -21
Ex 535 296 x=l.~8l 4b7 242 x=l.~93
PAUL
 26 11 2 .3 6 9 7 1 .2 8 -46
196 97 2.02 17 8 2 .1 2 +593 66 l.4l 81 4l 1 . 9 8 +4-0
147 83 1.77 178 95 1 .8 7 +6
81 34 2 .3 8 106 54 1.96 -1 8
83 36 2.30 50 23 2.17 -6Ex 62b 327 x=l.91 441 228 x=l.93
BASELINE CONSONANT STIMULI
V C RATIO V c RATIO % CHANGE
103 61 1 .6 8 104 56 1 . 8 6 +11
129 62 2 .0 8 104 54 1.92 - 864 39 1.64 97 27 3.59 +119277 144 1.92 200 111 1 . 8 0 -457 30 1.90 44 16 2.75 +45156 107 1.46 98 5? 1 .8 8 +29786 443 x=1.77 647 316 X=2.05
122 64 1.91 53 27 1.96 +378 50 1 .5 6 17 11 1.54 +171 57 1.24 109 62 1.76 +26148 92 1 .6l 35 11 3 .1 8 +9832 20 1 .6 0 25 7 3.57 +123




decreases for both subjects under both stimulus conditions. 
For Andy the decreases were -15% during vowel stimulation, 
and -22% for consonant stimulation. Paul showed decreases 
of -30% for vowel stimulation and -33% for consonant stimu­
lation.
The vowel/consonant ratios computed for each baseline 
and experimental period show an interesting trend. For 
both subjects, Table VII shows that consonant stimulation 
generally increased the vowel/consonant ratios and that 
vowel stimulation generally lowered the vowel/consonant 
ratios.
Thus, the effect of consonant stimulation was to lower 
the total number of sounds produced by a subject. The 
vowel/consonant ratios were increased because consonant 
stimulation lowered the number of consonants produced pro­
portionately more than the number of vowels. The effect of 
vowel stimulation was also to lower the total numbers of 
sounds produced by the subjects. The vowel/consonant ratios 
were decreased under these conditions because the vowel 
stimulation lowered the number of vowels produced propor­
tionately more than the numbers of consonants. Or, to state 
it more generally, a specific class of phonetic stimulation, 
vowels or consonants, lowered the proportion of sounds of 
that category produced in the vocalizations of the subjects. 
While these effects were more pronounced for Andy than for
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Paul, the trends were clearly evident for both subjects.
DISCUSSION
The results of the third experiment showed that under 
conditions of stimulation with vowel and consonant sounds 
the total number of phonemes produced by the subjects de­
creased. The data also indicated that during the vowel 
stimulation decreases in phonemic productions were pro­
portionately greater for vowels than for consonants, and 
during consonant stimulation decreases in phonemic produc­
tion were proportionately greater for consonants.
It was hypothesized that the vocalizations of the 
subjects would become more similar to the class of phonemic 
stimulation being presented. The findings of this experi­
ment are precisely the opposite of what was expected. 
Inspection of the phonetic data from Experiments I and III 
provides one possible insight into the reasons for the ef­
fect observed in this study. It is hypothesized that if 
infants are stimulated with familiar sounds they will show 
greater restrictions of phonemic production than if they 
are stimulated with unfamiliar sounds. This guess is based 
on the fact that in Experiment I the "familiar" stimulation, 
IDS, produced decreases in phoneme/breath unit ratios, and in 
Experiment III stimulation with familiar sounds, vowels and 
consonants, produced decreases in phoneme production. In
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Experiment III the decreases resulted from restriction in 
the production of the classes of phonemes with which the 
subject was being stimulated. It would be possible to 
test this hypothesis by presenting two classes of phonemic 
stimulation of different degrees of familiarity to six 
month old infants. For example, six familiar consonants 
presented to the infants, when compared with six unfamiliar 
consonants, should produce greater increases in vowel/conso­
nant ratios. That is, depressions of consonant production 




In Experiments I and III, stimulation of infants with 
words and phonetic sounds modified the frequency of vocali­
zation and the phonetic characteristics of infant vocaliza­
tions. While these experiments were being conducted the 
question was raised that the infant's own sounds could per­
haps influence the sounds he was making. Occasionally, it 
was observed that subjects in Experiments I and III seemed 
to vocalize for the sheer pleasure of hearing their own 
sounds. Usually when this happened, the sounds produced 
by the infant were loud and possessed greater clarity than 
the usual vocalizations. Experiment IV was performed to 
see if the sounds produced by infants were self-reinforcing. 
It was hypothesized that feedback of self-produced sounds 
would increase the frequency with which the infant vocalized.
METHOD
Subjects
The only subject in this experiment was Lee, a nine- 
month old girl who was also a subject in Experiment II. A 
nine-month old infant was chosen for this experiment because
49
the experimental sessions could be extended to twenty 
minutes duration. Another reason was that previous obser­
vations had indicated that vocal play in infants of this 
age was more readily differentiated from other vocal be­
haviors than it was in younger infants.
Apparatus
The apparatus employed in this experiment was the same 
as that used in Experiment I. However, the manner in which 
the apparatus was used was slightly modified. The only 
changes in the experimental situation are described in the 
following paragraphs.
In this experiment one tape recorder was used for re­
cording vocalizations and the second recorder was used to 
play back these vocalizations after a two to four second 
delay. The delay function was accomplished in the following 
manner: the two tape recorders were lined up side by side,
facing in the same direction. The experimenter stood in 
front of the recorders and placed a seven inch reel of re­
cording tape on the supply spindle of the recorder to his 
left (Recorder 1). The tape was threaded past the record- 
playback head of this recorder. In normal operation of 
Recorder 1 the tape would be lead from the record-playback 
head to the empty takeup reel. However, in the present 
experiment the tape was lead from the record-playback head 
of Recorder 1 to the record-playback head of the recorder
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on the right (Recorder 2). From the record-playback head 
of Recorder 2, the tape was lead to an empty takeup reel 
on that machine. In this manner, the takeup spindle of 
Recorder 1 and the supply spindle of Recorder 2 were by­
passed.
With this arrangement of the apparatus recording was 
accomplished by Recorder 1 and playback was accomplished 
by Recorder 2. The record-playback delay was adjusted by 
changing the tape transport speeds of the recorders. The 
echo effects in this system were minimized by only initi­
ating playback on Recorder 2 immediately following vocali­
zations by the subject. The playback by Recorder 2 was 
controlled by the experimenter who operated the volume con­
trol.
Procedure
Lee was placed in her playpen for 20 minutes a day 
for four consecutive days. The first ten minutes of each 
session consisted of a baseline recording period, and the 
second ten minutes served as a period of stimulation. In 
the stimulation period of Days 1 and 3, Lee's vocalizations 
were fed back to her after a two-second delay. On Days 2 




Inspection of Table IX showed that, after the first 
experimental session, Lee consistently demonstrated marked 
increases of breath units under both two- and four-second 
delays of feedback of her own vocalizations.
Observations of Lee's behavior during the feedback 
portions of Days 2, 3, and 4 indicated that she was engaging 
in vocal play with her own taped vocalizations. In these 
sessions Lee frequently called, paused until her call was 
heard on the tape playback, and immediately returned the 
call. These sequences of calls and answers went on for 
blocks of 12-18 successive breath groups in each session.
The call that was usually emitted was a loud shrill sound 
of about one-third of a second in duration. Occasionally, 
under the four second delay, her responses became more com­
plex and contained a number of phonemes. No similar patterns 
of vocalizations were observed for Lee in the baseline por­
tions of this experiment, or in any portions of the experi­
ment in which she had participated previously.
DISCUSSION
The results of the fourth experiment showed that feed­
back of the infant's vocalizations would reinforce the pro­
duction of vocalizations. This finding suggests that self
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TABLE IX
BREATH UNIT FREQUENCIES FOR EXPERIMENT IV
Baseline 2 second delay 4 second delay
Day 1 39 38 ----
Day 2 50   61
Day 3 51 87 ----
Day 4 12   32
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sound feedback merits systematic study. One reason for 
following up this line of research is that extensive ex­
posure to self sound feedback conditions would perhaps be 
effective in increasing frequencies of vocalizations in 
infants and could have the effect of modifying the range of 
sounds produced. Further, even if exposure of infants to 
self sound feedback conditions did not modify the sounds 
they produced, it might cause them to develop better dis­
criminations between phonemic sounds than infants not so 
treated. The establishment of discriminations between 
language sounds may speed up the rate of language acquisi­
tion. Because self sound feedback is easily arranged, it 
is possible that immediately practical applications would 
exist for these procedures. One example of such a use would 
be the remedial treatment of low frequencies of vocalizations 




Over time, while the vocal repertoires of infants are 
developing, changes are presumably occurring to the meaning 
of the speech sounds they hear produced by individuals in 
their environment. These changes in the meaning of sounds 
the infants hear presumably are reflected in the character­
istics of their vocalizations at some point in vocal de­
velopment. As a means of working out an approach to this 
problem a method must be found which allows some objective 
definition of "significance" in the sounds heard by infants. 
One possibility of defining the significance of particular 
sounds for infants involves the use of an operant response 
which would be instrumental in producing the sounds to be 
studied. If one sound was preferred more than another this 
choice would be reflected by changes in the frequency of the 
operant response.
In the present study, two levers were made available 
to the subject. Depression of one lever produced one class 
of sounds, depression of the other lever produced a second 
class of sounds. The sounds used in this experiment were 
the two sound types, IDS and NDS, which had been used in
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Experiment I. These sounds were used in the present study 




Jeannine and Laura were used as subjects in this 
experiment because they had served in Experiment I* which 
established the differential reinforcing properties of IDS 
and NDS.
Apparatus
The apparatus consisted of a response panel 10" x 15", 
painted light blue, which had two levers protruding through 
its face. Light downward pressure on the levers activated 
microswitches which operated switching circuits. The 
switching circuits were set up to connect the outputs of 
two tape recorders to a single speaker amounted in the re­
sponse panel. Pressure on Lever 1 activated a circuit which 
routed the output of tape recorder 1 through the speaker in 
the response panel. Pressure on Lever 2 similarly routed 
the output of tape recorder 2 to the speaker in the response 
panel. Cancellation circuits prevented the outputs of both 
recorders from being presented simultaneously in those cases 
when both levers were pressed at approximately the same time.
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In such instances one or another of the circuits automati­
cally took precedence, depending upon which lever was 
pressed first. Electric timers and counters were operated 
by lever depressions and provided measures of response fre­
quency and response duration.
Procedure
Once a day for three consecutive days the subjects 
were exposed to the experimental apparatus for 15 minutes. 
Jeannine was placed in her playpen, in which the only 
object was the response panel which was located diagonally 
across one corner of the playpen. Laura was placed in 
front of the response panel which was located in the middle 
of her living room floor. Neither child strayed away from 
the apparatus. No shaping of the lever press response was 
necessary; both subjects went directly to the response 
panel and manipulated the levers. The presentation of IDS 
was contingent upon presses of one lever, and NDS was con­
tingent upon presses of the other lever. The contingent 
presentation of these sounds was alternated from one lever 
to another in successive experimental sessions; i.e., IDS 
was associated with Lever 1 on Days 1 and 3, and with Lever 
2 on Day 2; NDS was associated with Lever 2 on Days 1 and 3, 
and with Lever 1 on Day 2.
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Results
The response measures in this experiment were the 
durations and frequencies with which the subjects pressed 
the two levers on the response panel. Table X shows the 
scores on these response measures for each subject.
The results for Jeannine and Laura followed the same 
trend. Both of them showed a greater preference for IDS 
than for NDS. Jeannine was by far the more responsive of 
the two subjects. For IDS, her total duration of lever 
presses was 466 seconds, compared with only 89 seconds for 
Laura. Jeannine also produced many more responses for IDS,
168 compared to 26 for Laura. It is clear that NDS was not 
a strong reinforcer. With successive experimental sessions 
Jeannine reduced the frequencies and durations of her re­
sponses for NDS, while her response frequencies and durations 
increased for IDS. The data for Laura, while not so striking, 
follows the same trend for NDS. During the days of this ex­
periment Laura had a slight fever and cold which possibly 
could account for her low responsiveness.
DISCUSSION
This experiment showed that infants would press a lever 
which resulted in stimulation with IDS more than they would 
press a lever which resulted in stimulation with NDS. The
58
TABLE X
DURATIONS AND FREQUENCIES OF LEVER PRESS RESPONSES 
IN EXPERIMENT V
IDS NDS
Seconds Counts Seconds Counts
Jeannine
Day 1 139 67 62 32
Day 2 150 21 49 29
Day 3 177 81 27 13
466 168 138 74
Laura
Day 1 70 18 21 5
Day 2 0 0 0 0
Day 3 19 8 2 2
89 26 23 7
B9
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findings of this experiment are relevant to future research 
for they suggest that a simple procedure, such as the one 
used in this experiment, may be useful in defining the rela­
tive reinforcing properties of various types of sound 
stimuli. The investigation of preferred and nonpreferred 
sounds is obviously Important because of its possible im­
plications in modifying the vocalizations of infants. Sounds 
and words change in meaning for the infant as he develops. 
Because the nature of such changes is poorly understood at 
the present time these changes in sound meaning have not 
been at all related to the vocalizations made by infants. 
There are presumably relationships between preferred sounds, 
nonpreferred sounds and the vocalizations of the infant.
What these relationships are and the manner in which they 
change with the age of the infant can only be speculated 
upon at the present time. It does appear that the choice 
procedures presented here can La useful in investigating 
these problems.
The procedures used in this experiment may have other 
implications for research on infants' vocalizations. It is 
not known what happens to infants' vocalizations if they 
receive sound stimuli for the emission of other than vocal 
operants. Possibly, sound stimuli are not effective modi­
fiers of infants' vocalizations if they are engaged in 
emitting other responses while the sounds are presented.
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This question has not been investigated.
Still another possible application of the procedures 
used in this experiment would be applicable to studies of 
constructed sounds and their reinforcing properties.
Sounds of different pitches, amplitudes, and rhythms could 
be presented to subjects and their choices could be ob­
served. As more is learned about the specific acoustical 
properties of sounds which modify infant vocalizations it 
is probable that procedures such as those used in this 
study would be useful in examining the effects of manipula­
tions of these sound properties.
CHAPTER VIII
SUMMARY AND CONCLUSIONS
This dissertation indicated that the problem of 
specifying functional relationships between verbal stimu­
lation presented to the infant and the vocalizations 
produced by the infant could be experimentally examined 
by the use of baseline techniques. The experimental tech­
nique compared samples of normal ongoing vocal behavior of 
infants with their vocalizations produced during the pre­
sentation of different kinds of verbal stimulation. For 
purposes of phonemic analysis the vocal productions of 
infants were considered to consist of a number of operant 
responses, with each breath unit and phoneme being defined 
as a response. This baseline technique appears to be well 
adapted for use as an analytical tool in defining the 
properties of this complex of responses and their relation 
ships to verbal stimulation. The effect of verbal stimula 
tion seems to be specific, immediate, and relatively 
consistent, and the subject can readily be used as his own 
control. One specific reason which argues against using 
groups of subjects is that such groupings of phonemic data 
would obscure the discovery of specific verbal stimuli- 
phoneme response relationships. Grouping of phonemic data
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would amount to adding together different amounts of 
different responses for different subjects.
The five experiments reported here indicated that 
language stimulation may possess considerably more impor­
tance for the course of verbal development than previously 
has been suspected. Experiment I showed that two types of 
word stimuli and two modes of stimulus presentation differ­
entially modified both the frequency and range of infants' 
phonemic utterances. Experiment III presented different 
types of phonemic stimuli to the infants and indicated that 
stimulation with a specific class of phonemes decreased the 
number of phonemes of that class produced by the infant.
One induction from these experiments suggested that familiar 
sound stimuli reduced the range of specific sounds the sub­
jects produced. Experiment II suggested that the effects 
of language stimulation may persist for a period of time 
following the termination of verbal stimulation. Experiment 
IV showed that, following a delay of from two to four seconds, 
feedback to the infant of her own vocalizations caused her 
to produce more vocal responses. Experiment V indicated 
that there may be a positive relationship between sounds 
which increase infant's vocalizations and the infant's pref­
erence for sounds.
A number of improvements could be made in the procedures 
used in these experiments. All the experiments were conducted
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in the homes of the infants. Under these conditions it was 
not possible to eliminate distractions during the experimen­
tal sessionsj or to control the daily amount of verbal 
stimulation the infants received from their parents. Also, 
the longitudinal effects of experimental stimulus conditions 
could not be studied because the subjects were available for 
limited periods of time. In order to do longitudinal re­
search, to achieve better control over the experimental en­
vironment, and to control the daily amount of stimulation 
received by the subjects, it may be possible to use institu­
tionalized infants. Another possibility is that a laboratory 
could be set up which would allow the use of normal home 
reared children for longer periods of time. The laboratory 
would consist essentially of a day care center. The infants 
would remain at the laboratory during the day and would be 
returned to their homes at night. This experimental situa­
tion would be a compromise condition which permitted the 
extended use of normally reared children and achieved some 
control over their daily stimulus conditions. The extended 
use of subjects under these conditions would permit a large 
proportion of their spontaneous emotional responses to be 
adapted out.
Other improvements could be made in the technical 
qualities of the recordings of vocalizations. In the 
present experiments distortions were present in those
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vocalizations which were produced while the child had a toy 
or a hand in his mouth. Occasionally, emotional behaviors 
caused the subject to produce garbled sounds. The use of a 
stereophonic tape recorder would permit the child's vocali­
zations to be recorded on one channel while on the second 
channel an observer could report the distorted sounds as 
they occurred. This procedure would increase the relia­
bility of the identification of phonemes. Further increases 
in the reliability of phoneme classification could be made 
if the observer were trained in phonetics. Observations of 
the lip movements of the infants would provide cues which 
would aid in transcriptions of the data.
The present experiments suggest that future research is 
likely to reveal a wealth of information on specific rela­
tionships between language stimulation and changes in sounds 
produced by infants. The immediate significance of this re­
search is in its potential for clarifying our understanding 
of some of the factors which determine the development of 
language in infants. Further research could specify the 
effects of various classes of words and phonemic sounds on 
infant vocal production and the ages at which these classes 
of verbal stimuli are effective modifiers of vocalizations. 
Relationships may become apparent between words, phonemic 
sounds and other stimuli which modify infant vocalizations 
and the manner in which these words and sounds come to
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acquire these properties. The relationships which may exist 
between environmental language factors and infant language 
production could be manipulated in an effort to observe how 
these manipulations influence the rate at which the child 
learns language. There is a need for basic research on 
relationships between the characteristics of infants' early 
vocalizations and their later development of word and sentence 
usage. At the present time little is known about how the 
early vocalizations of the child relate to his later use of 
language. It may also be noted that the experimental tech­
niques used in the experiments reported here may be extenda­
ble to studies of the acquisition of morphemic behavior in 
children of about 11-12 months of age, or older.
Eventually, specification of effects of word and sound 
classes on vocal productions may provide methods of prevent­
ing language retardation in institutionalized infants, or it 
may provide a basis for new remedial teaching procedures for 
children with language retardation. It may also furnish a 
technique of assessing infants' intelligence by measuring 
the influence of a wide range of phonemic stimulation on 
the infantvocalizations.
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APPENDIX A
RELIABILITY ESTIMATES OF PHONETIC TRANSCRIPTIONS OF FOUR MINUTE
SPEECH SAMPLES FOR EACH SUBJECT
Subject First Transcription Second Transcription % Agreement
Vowels Consonants Total Vowels Consonants Total Vowels Consonants Total
Paul 26 11 37 28 13 41 93% 85% 90%
Paul 17 8 25 21 7 28 81% 88% 89%
Paul 35 12 47 43 21 64 81% 57% 73%
Andy 22 14 36 28 17 45 78% 82% 80%
Jeannine 25 12 37 23 13 36 92% 92% 97%
Jeannine 55 21 76 53 25 78 96% 84% 97%
Laura 13 2 15 18 2 20 72% 100% 75%
Laura 45 17 62 45 26 71 100% 65% 87%
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